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Abstract 
 
The soil tillage system aims at modifying soil properties in order to optimise them with the cultivated plants 
demand. This paper brings forward the results of research carried out on an argic-faeoziomic soil type within a three-
year rotation crop of soybean-wheat-corn, by implementing the conventional system (with plough) and three minimum 
soil tillage systems: rotary harrow, paraplow and chisel plough. The goal of this research aimed at determining the 
influence of crop rotation and soil tillage system on quality indices of soil tillage for the autumn wheat crop. The quality 
indices have included: the time and the optimum epoch for the tillage; the tillage depth and its observance for the entire 
plot; the degree of soil aeration, the presence of clods; the uniformity of the tillage; incorporation of vegetal debris, 
namely uniformity of debris distribution on the ground. The results of the bonitation of the basic tillage quality, of the 
seedbed preparation and of the sowing on the unconventional tilled ground, attest similar values for quality indicators, 
which confirm the possibility of implementing them for the wheat crop in appropriate conditions 
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1. Introduction 
 
The prospect of executing conservative soil 
tillage in Romania, as reported to what is happening 
worldwide and the results recorded within the 
country, both in the hilly area of USAMV Cluj-
Napoca, as well as in other areas, is both 
encouraging and beneficial since energy and labour 
are saved (up to 20-25%), with corresponding 
implications concerning the crops economic 
effectiveness [5, 6]. Some soil qualities are 
enhanced, such as humus content, mesofauna 
activity, macropores continuity, infiltration speed 
[1].  
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The minimum tillage and no-tillage systems 
represent good alternatives to the conventional 
(plough) system of soil tillage, due to their 
conservative effects on soil and to the good 
production of crops [8]. 
 
The humus content (foundation of soil 
fertility) quantitatively and qualitatively enhances 
under the influence of soil tillage, especially in the 
superficial soil layer, due to the fact that the 
mineralization is more reduced and the biological 
activity more balanced [2].  
It’s important that humus balance is 
conditioned to a large extent by the amount of 
organic residue remaining in the soil after each crop 
and the intensity of soil tillage, i.e. directly 
depending on the implemented crop rotation.   
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Long-term agricultural production with 
different crop rotations and tillage systems affect 
soil health, and thereby influence agricultural 
sustainability [3].  
Management practices that simultaneously 
improve soil properties and yield are crucial to 
sustain high crop production and minimize 
detrimental impact on the environment [7]. 
In terms of basic tillage quality and seedbed 
preparation, necessary conditions for normal 
development of plant culture are being fulfilled [9, 
10]. Soil tillage bonitation, theoretically and 
practically detains a particular importance, as it 
allows us to analyse which tillage meets the most 
appropriate conditions for the wheat culture and also 
permits us to appreciate from this point of view the 
effects of conventional and conservative soil tillage 
systems.  
These determinations also allow an 
understanding of the effect of the precedential plant 
and of the crop rotation on tillage quality and yields 
obtained. 
This paper also advances the results of 
research carried out on a faeoziom-argic soil type 
within a three-year rotation soybean-wheat-corn, by 
implementing the conventional system (with 
plough) and three minimum tillage systems on soil 
with: rotary harrow, paraplow and chisel plough.   
The goal of this research aimed at 
determining the influence of crop rotation and soil 
tillage system on quality indices of soil tillage for 
the autumn wheat crop. 
 
2. Material and Method  
 
The experimental device was organized on a 
faeoziom - argic soil type [11], with the objective of 
researching the influence of crop rotation and soil 
tillage system on  quality indices of soil tillage in 
autumn wheat crop within  a three-year rotation, 
soybean-wheat-corn. The quality of plough, chisel 
and paraplow tillage was bonitated in order to 
determine quality indices and to grade them.  
It was further quantified by potentiating 
coefficients the importance of each indicator, taking 
into account the plant debris remaining at the 
surface of the soil and the incorporated ones. The 
sum of the potentiating coefficients is 20. After 
setting the coefficients values and the bonitation of 
qualitative indices, the total score has been 
calculated. By multiplying the potentiating 
coefficient with the grade given to each quality 
indicator, a certain number of points were obtained.  
After summing up the points achieved by all the 
qualitative indices the score of the tillage in question 
was ascertained. 
On the ground, the quality of tillage 
performed in accordance with the methodology was 
being appreciated [4] at the same epoch and for the 
same moisture content of the soil, namely 20, 8%. 
 
3. Results and Discussions 
 
Results regarding the agrotechnical quality 
indices on the basic soil tillage.  
The analysed quality indices have included 
(Table 1): time and optimum epoch for tillage 
implementation; this index is very important for the 
tillage quality, being appreciated with 7 points out 
of the total 20; the tillage depth and its observance 
throughout the plot has been described as important 
for the tillage quality with 4 points out of the total 
20; the degree of soil aeration, the clod presence; 
tillage uniformity; vegetal debris incorporation, 
respectively uniform distribution of vegetal residue. 
It is noticed that the three indicators have practically 
equal weight within the tillage quality and have 
been appreciated with 3 points each. 
 The recorded results included in Table 1 
confirm the following:  
- the optimum moment and epoch for the 
minimum tillage can be observed for the autumn 
wheat, the quality score being maximal; 
- the tillage depth can also be observed for 
the autumn wheat culture without limitations, the 
quality score being maximal; 
- the aeration degree and the presence of 
boluses is the qualitative indicator partially fulfilled 
within the soil tillage with chisel and paraplow for 
the autumn wheat culture; the aeration is irregular, 
with apparent consistency levels between 1.18 and 
1.36 at a depth of 0-20 cm, respectively  1.39 - 1.41 
at a depth of 40 cm; 
- the clod size varies, usually smaller than in 
the ploughing variant, with areas identified with 20-
30 clods per square meter, as compared to 
ploughing where their number decreased under 10 
clods/sqm; the irregularity of the aeration degree 
and the clods presence requiring the  “satisfactory” 
scoring and 3 points were granted; 
- the tillage land uniformity has been 
identical for minimum tillage as compared to the  
ploughing alternative; 
- incorporation of plant debris is different for 
minimum tillage with chisel and paraplow, as 
compared to the classic ploughing variant; for the 
minimum tillage, the incorporation of plant residue 
has not encompassed 40%, as compared to the 90-
95% incorporation degree in the classic variant; for 
the minimum tillage, the incorporation of vegetal 
debris is irregular, higher behind active pieces and 
smaller between the active pieces.  
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In conclusion, the basic tillage quality with 
minimum systems - chisel and paraplow - is good, 
82 points being scored in total. 
 For the classic tillage system alternative, 
the tillage quality is also good with 94 points 
achieved.  
 
 
Table 1.Quality of basic soil tillage in minimum tillage system, for wheat crop 
Qualitative index 
 
Valuation 
coefficients (1)  
Achievement of agrotehnicrequirements Note (2) 
 
Score 1x2 
 Variant Oualification 
Optimum period for 
tilling 
7 Plough good 5 35 
Rotary harrow good 5 35 
Chisel good 5 35 
Paraplow                      good 5 35 
Observation of 
tilling depth  
4 Plough                              good 5 20 
Rotary harrow               good 5 20 
Chisel                              good 5 20 
Paraplow                      good 5 20 
Aeration degree and 
clod presence 
3 Plough                              good 5 15 
Rotary harrow               satisfying 3 9 
Chisel                              unsatisfying 3 9 
Paraplow                      satisfying 3 9 
Tilling uniformity 3 Plough                              satisfying 3 9 
Rotary harrow               unsatisfying 1 3 
Chisel                              satisfying 3 9 
Paraplow                      satisfying 3 9 
Stubble 
incorporation, error 
number 
3 Plough                              good 5 15 
Rotary harrow               unsatisfying 1 3 
Chisel                              satisfying 3 9 
Paraplow                      satisfying 3 9 
Total 20 Plough                                                                                            94 
Rotary harrow                                                                                70 
Chisel                                                                                             82 
Paraplow                                                                                        82 
 
 
Results regarding the agrotechnical quality 
indices on preparing the seeding bed for autumn 
wheat through minimum tillage systems. The 
tilling depth is being observed in all variants with an 
average deviation of ±1 cm in regard to agrotechnic 
requirements, except for the reversible plough + disc 
2x and rotary harrow, with deviations of ±2 cm 
(table 2). Clods with diameters above 5 cm are 
absent. Weed eradication is adequate in all variants. 
The surfaces with errors do not exceed, in any 
variant, 0.5% of the total surface.  
 The seedbed quality for autumn wheat 
culture is in direct ratio with the qualitative indices, 
identified at the basic soil tillage. As a result of the 
tillage quality bonitation according to quality 
indices and scoring granted for the observance of 
the agrotechnic quality requirements at the 
preparation of the seedbed, it appears the possibility 
of a good quality preparation of seedbed with 94 
points, as compared to the classic system which 
provided an appropriate quality for the seed bed but 
with a total score of 84, less than for the minimum 
systems.  
It is significant that through nonconventional 
systems it can be ensured the proper depth for the 
autumn wheat seedbed as compared to the classic 
system where the depth is higher than the optimum 
one. 
The errors presence, although with the same 
scoring for all tillage systems is due to the drifting 
of the seeding machine and less to the basic tillage 
which was different.  
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Table 2. Quality of seedbed in minimum tillage system, for wheat crop 
Qualitative index Evaluation 
coefficients (1) 
Achievement of agrotehnics requirements Note (2) 
 
Score 1x2 
 Variant Oualification 
Optimum period for 
tilling 
4 Plough+disc 2x                                   good 5 20 
Rotary harrow                                    good 5 20 
Chisel+rotary harrow                            good 5 20 
Paraplow+rotary harrow                     good 5 20 
Depth 
 
5 Plough+disc 2x                                   satisfying 3 15 
Rotary harrow                                    satisfying 3 15 
Chisel+rotary harrow                            good 5 25 
Paraplow+rotary harrow                     good 5 25 
Levelled  degree 
and clod presence 
4 Plough+disc 2x                                   good 5 20 
Rotary harrow                                    good 5 20 
Chisel+rotary harrow                            good 5 20 
Paraplow+rotary harrow                     good 5 20 
Weed control 4 Plough+disc 2x                                   good 5 20 
Rotary harrow                                    good 5 20 
Chisel+rotary harrow                            good 5 20 
Paraplow+rotary harrow                     good 5 20 
Errors presence 3 Plough+disc 2x                                   satisfying 3 9 
Rotary harrow                                    satisfying 3 9 
Chisel+rotary harrow                            satisfying 3 9 
Paraplow+rotary harrow                     satisfying 3 9 
Total 20 Plough+disc 2x                                   84 
Rotary harrow                                    84 
Chisel+rotary harrow                            94 
Paraplow+rotary harrow                     94 
 
 
Results regarding the agrotechnical quality 
indices on sowing the autumn wheat culture.  
The sowing tillage quality, bonitated by 
qualitative indices: the optimum sowing period, the 
distance between rows, the rows direction, the seed  
incorporation depth, the seed quantity employed for 
1 hectare and the errors presence are all good in the 
case of minimum tillage, even though the scoring is 
92 points for chisel and paraplow and 86 for rotary 
harrow (table 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
173 
MORARU Paula et al./ProEnvironment 8(2015) 170 - 175 
 
 
 
Table 3. Quality of sowing tillage for wheat crop, in minimum tillage system 
Qualitati
ve index 
Valuation 
coefficients (1) 
Achievement of agrotehnics requirements Not
e (2) 
 
Score 
1x2 
 
Variant Oualification 
Optimu
m sowing 
period  
5 Plough+disc 2x                                   good 5 25 
Rotary harrow                                    good 5 25 
Chisel+rotary 
harrow                            
good 5 25 
Paraplow+rotary 
harrow                     
good 5 25 
Seed 
quantity/ 
hectares 
2 Plough+disc 2x                                   satisfying 3 6 
Rotary harrow                                    satisfying 3 6 
Chisel+rotary 
harrow                            
satisfying 3 6 
Paraplow+rotary 
harrow                     
satisfying 3 6 
Distance 
between rows 
5 Plough+disc 2x                                   good 5 25 
Rotary harrow                                    good 5 25 
Chisel+rotary 
harrow                            
good 5 25 
Paraplow+rotary 
harrow                     
good 5 25 
Rows 
direction 
3 Plough+disc 2x                                   good 5 15 
Rotary harrow                                    good 5 15 
Chisel+rotary 
harrow                            
good 5 15 
Paraplow+rotary 
harrow                     
good 5 15 
Depth of 
seeds 
incorporation 
3 Plough+disc 2x                                   good 5 15 
Rotary harrow                                    satisfying 3 9 
Chisel+rotary 
harrow                            
good 5 15 
Paraplow+rotary 
harrow                     
good 5 15 
Errors 
presence 
2 Plough+disc 2x                                   good 5 10 
Rotary harrow                                    satisfying 3 6 
Chisel+rotary 
harrow                            
satisfying 3 6 
Paraplow+rotary 
harrow                     
satisfying 3 6 
Total 20 Plough+disc 2x                                   96 
Rotary harrow                                    86 
Chisel+rotary harrow                            92 
Paraplow+rotary harrow                     92 
 
 
The minimum tillage systems only react on 
the embedment depth of seeds when rotary harrow 
is being used and the incorporation takes place at 
more than the specific value for autumn wheat. The 
error presence which led to the different grading 
between the minimum tillage variants and classic 
variant is not a result of the tillage system. 
 The sowing quality for autumn wheat is 
characterized by the possibility to preserve the 
optimum sowing period, the conservation of the 
distance between rows and row direction, even if the 
vegetal debris amount is higher as compared to the 
classic variant. 
 
4. Conclusions 
 
The basic tillage quality with minimum tillage 
with chisel and paraplow is good, 82 points being 
achieved. For the variant with classic tillage system, 
the tillage quality is also good with a total score of 
94. 
 After the analysis of the basic tillage and the 
quality of the seedbed, the possibility of 
accomplishing technologies through minimum 
tillage is confirmed, as adequate quality is ensured 
with the possibility to obtain competitive yields. 
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The bonitation results of the sowing quality 
on the minimum tillage land assess contiguous 
values of the qualitative indices, which confirm the 
possibility of adequate conditions in sowing for 
autumn wheat.. 
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